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·Transmitted herewith is our soil exploration report for the Makakilo City 
. · .. : Reservoir No. 4 at Palailai Neighborho·od; Honouliuli, Ewa, Oahu, Hawaii. 
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·.·· >:·::,<···: ... :'The borings generally indicated mottled-brown clayey silt with decomposed 
. • . .;.•. ·rock to about 20 to 30ft. Below that was··rocky material inte:rbedded ... :-·,::~ .... ::.:· ; .. :::4t .. _ .. with decomposed rock to about 40 ft, the depths drilled. .·.· . · .. ·;. 
;·- ... 
·1 .... 
. . 
.·,•. ::,· 
i··· 
_·. ·. ': :._: ·. 
•:,· 
'· 1 ·:.' 
';·, I 
For the proposed reservoir structure, continueus footing or slab foundations · 
may be consi'dered. 
This report includes a Boring Location Plan, boring logs, laboratory test 
results, recommendations and limitations/ 
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Respectfully submitted, 
WALTER LUM ASSOCIATES, INC~ 
.~~ 
Ezra Koike 
Professional Engineer 
Hawaii No. 1450 
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The purpc;>se of this exploration was to determinegenerai·so:l.l conditions 
; : . . ·.: . .. 
·; 
at the p·roposed site of th~: 1.0 M.G~ .M.ikakilo City Reservoir No. 4 for-
foundation 4esign. 
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This report includes_ preliminary. field exploration, laboratory tests and· · 
., . 
. recommendations for the tank foundation design •. : . ~: 
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, .. FIELD EXPLORATION. 
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'Three exploratory borings were made at the site as shc:>wn· on the Boring. 
.... 
· .. · .. 
- .. 
. ;. 
:.··· 
.· .~ 
' ~. .. ' 
: .·.::.-:·. 
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· . ··, ·. .. ,.·\~ carbide dr~g bits an_d· an ,-'AX" core b_arrel using-. ca~bicJe 'bits. ' : •.. · 
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... ,;.·. 
··! ,,.. Soil samples were recovered witl~ 2-in. standard split spoon and 2-in., o.d •. ....-:·;·· ·. '·· 
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· ..';.·.thin-wall tube samplers driven with a 140 ... lb hammer falling 30 inches •. · .... : .. · .. 
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'- Rock samples were, recovered with an "AX" core barrel. 
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. LABORATORY TESTS 
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Laboratory tests included: natural. water ·content, . Att;erberg lim:l.t·s··~ . : ·./. .. 
..... ·.,· .. 
. expansion and CBR. A summary i;>f .the laboratory test results is given in 
· .. · ... ,'\'•,. 
·-:~.I 
Tables IA and IB. 
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. · . soil samples::w~re'·visua_ily observed and .su'bjected·.to appropriate tests 
'r . ' " •• • ·:.' ~· ',··. . •' 
:': ··in the laboratory~-" Based on visual obser-Vations and· laboratory tests,_: 
'•!I the soil descriptions given· on the boring logs· are .generally made in . ··-~---·. 
· • · accord~nce with tl:te "Unified Soil Class if ica t ion Sys teit1. " 
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. . GENERAL . SITE· CONDITIONS •,:· •• .'t . 
•.' . - . . . -. . 
· :_Tb.e project site i.s located ~bout 2.5 mi;}.~s ·:northwest .. of. the irite:i:sec'd.(,n: · 
of Makakilo Drive and H-l Freeway. 'The proposed siteis locS:ted along a 
,.. ridge that slopes downward at about 10 to 30% gradient generally from' 
" the northeast to the so-gth. 
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Dirt access roads cross the nortberil and ~o~thern portiorts of the s-ite·: . ·· ..... 
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The existing ground surface;~ appears to' be weather~d and er~d~d voJcanic . .•'· -;' 
rock sparsely covered with brush •. •·_, •;.-; 
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. : .. · .. ::' ::.'. 'The borings generally indicated stif,f m6~t1~d~b·rown 'clayey' s~l.t with 
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. .. .- .. decomposed rock to about 20 to 30-ft ci.eptb.: ·. ·Beiow that :was rocky 'tllateriti.l'·. · .. : ,) . 
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·interbedded with decomposed rock to a depth of. about 40 .ft, .the depths 
drilled. 
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Ground water or seepage was ·not note~ in the borings during. the eXploratioh~· 
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DISCUSSION· AND RECOMMENDATIONS<·. · .. · .... · ... 
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.... : : ',' .• I. ~ ;• • ' ' ' 
diameter .LO M.G. prop6s~d ·~t :th~ ·aitf!i 
. . . ;',. . ' . 
_! i: . . · .. " ·'· -~··. ' ... ,· · .. ' . 
grading indicates cuts up to about 22 ·ft in height: a:nd shallow fil.ls,. 
·• for B: perimeter road. 
Foundatio.ns 
','f'•,'' 
.. 
. .. . · . ·., ,· . . . 
The plans 'indicate a bottom of .tank elevation of about.l,21() ft •. 
"· . . 
On the high side of the slt~, the gradin~ would involve a cut 
. > ·about 22 ft; and on the low side, .minor grading is proposed. · 
For .tank foundations~ a.level platform is usually made by 
.··~<:·excavating dow. to about. the approxil1late subgrade below the · 
·finish floo~ of the tank. 
'' The excavation should preferably be made to such depths to 
. . . 
' . generally comply with the following conditions.: 
1. The excavation should extend 10 ft beyond the • 
outside perimeter of the tank. 
..... '· . 
. ' ~· 
. .": 
.. ·.:·- .·2. · :. the depth of excavation to the finish floor 
.. .-: ', -, .: ..• · .. · 
. ' 
•,\ 
... • •••• ,j 
~· · at any point around the perimeter of ·the t.E,!.nk •· . · · 
'• ··. 
. .. ·~:- . 
· · ·•. should be .about 1/2 the height of the tank. 
. ~ ·:· :. '.; 
....... 
the tank excl:l,vation approximately equal to 1/2 the··:. · 
:~ 
..... 
\ ,. 
·.·· . 
.,I, 
~·· .. '·. 
·.··· 
-' · .. 
·· .. height of the tank, the weight of a full water tank will be· ... · ...... · •. · ':, 
. . ·.·· .. ·.· . .':;;_ 
. ~ : . 
. . ·~· 
·.·. ' ..... 
.... · ... 
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"I • ·; 
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. . . . . . . . ,·~ .. ~ . . ,,, ·, 
·approximately equal to the weight of the itut.te:tia,ls removed.. · .. "·. : ·· .. 
,;··:·. 
. .. >. 
.. ~ ... 
·.··;: 
·._., .. :··. . ·.· .. 
·.:. This will minirilize differential settlements because .little, 
~- ,; .' . . . 
if a,ny, addi.tional .stresses are added to the underlying soft" ,· .\ . .-. 
·.:-..;,-· .. 
'·,· .. 
spots, clinker .. pockets or lava tubes that may go undetected. ' · · 
.. :- ·.-: '·. 
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. For ~the proposed, location, if the .. :ta111t:· foundation-· i~. set-· ~t . 
'· 
.•', 
' . .-.'.'· ·.'·"';, 
-:·-::-.:. 
. ·. __ . · ... ::·.· 
excavation is made·for the perimeter and column 
footings, the ground should be. probed for several -feet below . 
'. the excav~ticm, to .check for soft spot's or lava 'tubes. 
·· . 
. . - :,.- .. '~- . 
. :.-.· .-,:.· 
• " ' • _:·: ~ <, : 
,· ... 
.. ·_ .. ::The final tank location may be:shifted several feet outin 
.,. -~·;_.\. 
· .. ··· · .·the field after the excavation and soil conditions are. better 
. . ~ .~ ,. .'. . 
· · ·.· .. exposed. ·._ i 
.. _·-.:,,:, :··.: 
If soft s~ots _or: voids are' encountered below the excavation, : ·~::: 
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.·· 
;.:: they should be .re~ved and backfilled _with compact crusher 
run: rock (3/4'1 to 0") or with low grade concrete. 
The bottoms of all footing excavations should be. well ... 
J', 
compacted before piacirig any· concrete •• 
..·;·_ .. _:.· 
Continuous footing or slab foundations may be .. used. · The 
_·footings around the perimeter of the tank should extend at-. 
'··· least 3 ft below the finish grade or designed_with a cut-off 
; ·_wall that extends below the invert of the. perimeter subdrain .. 
'·' 
·.: ·that is placed around the tank. Bearing values of 2000 p.s~t •. ;:--·· ·.-;- ·:·. 
. ~-- :- ' -.. , 
may be used • . -.. -
: ·:' 
·,•._.. '·"·· · ... .-.. -.· 
_,,. 
,_.._.-;. 
. .. 
-·:· 
··.,_ 
. ' . 
. . .. ~ 
·'·,-· 
· .. 
,· 
-~-· . 
~ ·.·• .4· .. _ ··.·.·. ~--. :: .. . / 
,,·,,;.I. 
·.·,,.· 
-·-.,-, 
, .. ; 
.'\, 
·-: ... 
. :- . 
.:,: 
.. ,· . .-. 
:,·. 
.. , ,· ·-· 
_: '-
·-:, 
I '~ ; 
.:· -: •' 
,.· -~·: : .. _;. 
. .,l,·.· .. -
·_.:·.- .. :· 
- _.,-\,'·' 
· .. ~ . ,; 
. . .. ~. ' 
.,·. 
·-- 1" 
. :-·· ., 
,· .. 
; ... 
·,· 
7-~- .-: 
·-.: 
': :' 
... 
. ' . . . 
'. 
. . ··:.' 
·.· .. ·-
-~ ;. · ..
··•-. 
'•r-
'~ .. 
·: ·.··· 
I ,' •; :..; :,,,,, 
': . .' ' ( 
... =':· 
. , ··' 
.,-·· •. 'I ,•· 
. ·' : ~·; ·:" . 
. . ··.· 
·,_,. .. ·· 
. '· 
' > , • ~. 1 .. -.'.;·~·" ~- • 
. ; .. ···~~ t~ ~;~fadirit{·.;;.·~.;;,'J:/~~:.:.\'.:.; .. ·; ... ~.:~: .. '.~{ ... > >.:·: • · · · · '•• : ... · ,: ..... ;: ... 
' :·. : . ' . <' ...... ::~i.·:.; .···.·:.:·:.: .. :,: :::.; .-.::::.:., ·.: . '> 
ProviSions sho~l~ ·b~· m8.~~ ~d.drain'.th$·~x:cav~tion at· .. all times.'. " 
,J,_· 
·! .. , , .. , . 
''· 
··· ... 
... ·. 
...... :: ':·,_·. ··.,. 
Footings. for the. tarik .shoulcl.be ·.constructed immediately' after 
..... 
· ...... . 
·· ... 
~:·· 
grading and pJ:eparation. of the foundat_ion subgrade.· 
:~ -~. 
should be done in general·conformance with the 
of Chapter 23, Revised Ordinattces of Honolulu, 
Amended. 
1/ .. 
. ';' . ~ ... ~ 
lines regarding_site.grading are·as followsi 
1. 
.... 
·. ~ 
. ·. ·:·· 
Surface .vegetation and miscellaneous debris·· · 
·should be cleared and removed .. prior to site. 
filling. 
'.•" 
.soft.pockets encountered during 
site preparations shoul,d be excavated and 
· backfilled with· compacted select .material/ • 
or lowgrade concrete. 
.,.l. 
In general, the on-site soils .niay be used •.. · ··~ . ,• \ .. 
·fox: the construction of . the· propos~d :£ills\ • · 
.If fill material is imported to the site, 
<'it 'should be select non-expansive material 
generally less than 3-in. maximum size an4· 
a plasticity iridex of less than 15. 
.. ·.: 
·•· .. 
:-·. '· 
\.' 
·.~ ' 
· ... ::·.·····"· 
.·, :.\ .: 
.:. . . ';, .·. i·' 
',:, .. ( 
· .. ,' 
•.\•.:,< 
.. ~ . '
·.r 
· .. :. 
. I 
i 
! 
··· .• : I 
, :.: •. .:. ·i 
. . 
'· 
.... 
:,-. .. :". 
·_·-:l .... 
······· '.·· 
: ·, 
.... · ... · 
·,. ··. · .. '.·.:··' \: ...... 
. ' . . 
.. 
- ~ ~ .. !l: . . . ..
. . -:, 
1:.•, 
.. ; 
.::: 
.'· 
\:'. 
. ... · :· 
.-:·.: 
'.· 
:. .. ' ' ': .• . -~' •' 
' .• .. , ~ .. 
;·, .. -
·.··,' 
; ·' 
·e,·:·· 
·:· .. : · •. ·.·,.·_, 
. ,._. ·. 
· .. -~· 
·, ... 
. '· .. · 
i. 
:,:' '' ,.:.--
.: .-·. ~ . 'i·' 
.. ,. 
. :·\ .. . 
f ... 
'. i, 
'•' 
' . . 
. .... · 
·: .. _ :, ~ • '_ •• •I• . ~ • 
'· o:.) ./. 
.··;·_-··· .. '· . 
-;':/.:.' .· .. 
•.:\ \ . 
.. _:.···.· ... 
··:,;•. :••"· 
. . . . . :. ~·, .. 
.,. ,' •,,· 
·.-. -·· 
' . '.' ,•· '• :· -:~-
. ?·-. . ·~:·. . ' . 
·. -:·· .. , 
• • : . • •j'~ • -- /" 
'• 
--~ 
~·-· 
/ . 
:· ·'· 
- ,_:· 
.·:. 
·.-. 
,•,·', 
should. be· constructed iil.·.approxi~ately':,.:/, .; '· .. . .. -~ . 
'::-: 
.. ~ .. >: .. :· \ . ' . ' ... 
·:·;· 
.. j ,, ~ ~ ' .• , i 
_layers 'start;ing at . the lower end and':·., ';;' 
: . . . ' 
working upward •. Filis sho~ld be laid in . ' ·-·:·· 
·.-.·, ·:· 
... · ... ,' .·-· 
'-"· 
'·· 
- _., 
. ', .. ' . .' 
6-in. compacted layers with a relat:i.ve density 
'' :··· 
··:'.;_.: .' 
.. 
at least 90% of AASHO T..,.lS0-57. density. · • 
' 
. ,• "., '·.·· 
., .-. 
····.·. 
slopes of about 2 ho.rizontal to 1 vertical or flat'ter ~y .. ' .1 . 
. •"": 
·for the upper .. lO to ·ls ft ~ l'lle to.p of slope should be 
... , . Cut slopes. of about i.:.l/2. ho.rizontal to 1 vertical may be used 
.. in. the lower section 'of the cut. ':! 
·· .. -
'·,' I, 
I,',, 
....... 
·.: ... 
·.,· 
••• J 
. ' .;.- .,· .... 
,·· 
< ., 
' .. ' 
... , .• 
: ·.· 
,· 
. •. /. 
·.·:, 
·l·' 
' ' ·. ~ ·. 
, ··I ' 
,· . 
.1: .. '_::-.. 
.Fill slopes should be 2 to·l or flatter. : '' ~ .( .· .. _. ,'·. 
·1 ... , \ 
. ··'' 
.. · ~::· .. 
Slope adjustments o~ other precautions ~Y be:necessary:i~. 
: . ·' . 
. seepage zones or .soft -~pots are encountere'd .·in locaiized areas. · 
' 'slope planting is reconnnended to minimize erosion. 
The height of slopes should be limited to about. 30 to 40 ft · · 
··.with 8-ft.wide benches at about 15 to 20...,ft height intervals. 
:Erosion will be a problem. Runoff. should be diverted from the 
.slopes. 
· Roadway' 'Pavement ,._,, 
11.
1 
•' ... : ' '' . . ' ' .' \." . ·~ ( .. ~ ' ' .· .,'. -. . . ... : . . 
. A rough estimate of, the_''r6adway pavement thickness for the 
, .. , .. ' 
·.light traffic anticipated is as follows:-,· . ' .i' 
1. Wearing-course 
' ' ' . 
2-in. asphaltic concrete~ ·,.·· 
2 •. · B~se course 
·.' ... 
·- .. · ·_; 
' 
. ' 
.' . ·.' . 
.\ .· ~·- : 
·, ~ . 
··., .•.· 
: . ~ ·.: ... 
. .... · 
·:' •' 
.-...... -.... 
. \ '' 
.. ~ ' 
,.•· .. _ .. '' . . . . . ·: -·~· 
·., ··:' _ .... 
't,' 
. . .'· 
. ., 
·'' 
. . . . ' ;. ~ . 
·' 
. :.·.' 
t :;.·. 
6--in. base course over a·.' 
prepared su:bgrade. . -~. 
_._. 
\ ·· .. · 
'.; ':.·. '.·:· .· : -~: 
... · 
. '• "·: 
- 6 -
"' 
·-, 
·:·:;·· · .. 
~:.·:-· ........ . 
··: 
·, .. 
.. ~ ; . 
:'·'' 
.,_ 
,· •I 
. . ' . 
',!.'! 
·, . 
.. 
·.·.· 
· ... ' 
' . ~\ • ! : . ' .... ~ .. 
. ~·- ' :: 
:.· 
~ ~ ·': .-:. 
·;.· 
. '.·· .. ··· 
--~ , ... 
,•. 
,···'I 
.. ~- ' 
. •,' 
. < :. ,. 
"'·t . 
. - •. 
. ~ . 
' ' 
•'·,!: ·-:··· 
•:.· .. · 
, .. : 
·. ,.· 
<>'l'he:subgrade should be .-coiitpacted and, shEiped. to .. drain. To··· 
'. ;-.. avoid the ponding ~-~- water and softening ~f · the subg~ade · at 
• f, ~ ', :' :· 
'•·:. 
.. 
.,·,, ).ow p"Qints, weep holes should be .placed at su:bgrade level-
thru the walls of catch basins. 
·Unforeseen Conditions 
··, .• 
Unforeseen or undetected conditions· s\ich as soft' spots or 
water may occur in localized -areas-and .will have to 
,·1, 
.-.: 
• .... · ... 
be adjusted and corrected in the field as they are detected. 
·, :; 
.. -
,,-
~ · ..... 
.•·.-· .. · 
. ' 
·, 
: :~ 
., 
': ... 
·.·.• 
','· . 
.. ;:.' 
.\•' 
'·: 
~ ... 
,• 
•· . .' 
'::·:-
··;' 
,. 
'·\' 
:·; 
·-·~:. 
'' 
. ·. 
•.' 
,,, .. 
. \ 
~- :: . 
~ ·. '.'. -~' 
'··-:· 
•'' 
., . •:··. 
·' :• 
'· 
. -· 
. '; 
. ! r ·, 
.;:- .·'•.,• 
·.' ).· . 
. ,_. 
'·' 
.. , 
,, :· 
':'' 
•,l,, 
.-':' 
'.•;·, 
'· 
. \. 
... ,. 
. :······ 
•' '• .~ . 
[ .. 
. ,·,. 
~·< ·.' 
•.·.· 
"',.·· ,· 
. ::. 
·:_ 
·:.· 
. ·~ . 
.•. ·. 
. -~ 
.. ,. 
: -~ ~ :· . . _.· . 
.· .. 
··;. 
·. . ..~ 
. ·' 
··:. 
\ : . .. ···t 
·: .: 
··:·· .. 
_:.·· 
.... : ... 
.·· •' 
·, 
.. ' 
'"' 
: ... ' 
·.' 
' ...... 
.. 
. · ... ~. ·,. 
. ..... 'l 
.,!. 
;,·.'·. 
. ·:.,· 
:·.· 
.;.; . 
··.,,·. 
' 
'' 
"I.·. 
' '· ~ . 
. ,; . ~ . 
.. 
:., .. ·· 
·.·_.: 
···:. 
·.· ... 
·:·' 
;;,f.' 
.,· -~ 
·;_.·. 
,;.,.. 
·c., 
., 
t ~-. ' 
·.' 
-·~- . :'• ' 
.. , .. 
:.··, 
•' ·. 
;'t-
:.:· 
/ .-· ~ I ' . ~ .. 
. ··: 
·· ... _.}_ 
·,r .; 
.·.·. 
;, . 
,_. 
·:: 
,;:. 
. . . . ~ -~. "' 
/ 
.---··· 
····' 
',•.··.• _: 
·.·'~ 
/ '\ / '<, 
.. :.,/.' .· . .._·. 
':. :\: 
··;. 
<' 
·--- ·-' ·- ... .,~ . .... ;,:_ .. · ... _:.. .. _ _. ............ .:...- ....... ----- ....... . 
.·_,· 
·.;, 
-~.: 
.·' 
-_; __ . 
·''"'•. 
.· .. _· ?. 
. -~-: 
'\. 
. ' 
·.,·· 
.. -:· 
··· ..... 
. ·:· : ·· .. 
LOCATION' ___ 'P'lAt-.r' .... ""' 
·MAI<.AKILO CIT'1, f'ALA.ILA.I. NE.tGHe>o~Hooo 
~E.?E.~ VOII~ NO.4-
HONOUL.IUL.I ;· ,y;.;WA. , OA.\4U 
'' ' • TA ~ MA. P t-<.. E. "1 : . ~".:>:..... -='Z~-.....;o~~=--
.•',• 
' 
WALTER LUM ASSOCIATES, INC. R 
CIVIl. STRUCTURAL, SOILS ENGINEERS I 
. ~·· 
'• .· 
.. (~ . .\ 
'1, 
•·' 
.•· . :,•···-··· 
' 
·• 
··. 
.·._. 
, 
. 
' ·. 
':.-· 
' .. ·-.· 
t •• : 
•.:.. :·.:·. 
< 
·.:. 
-, .. ,(." 
'· ·· ... · 
··.·-
_ .. ·: -.,: 
- ,•, -
·'· '· 
.. :·::· 
:·.··. 
·. 
' : 
:-. 
)• 
-··:, 
·-· 
j 
' 
··., 
. Symbols used generally 
Classifi~ation System.· 
accordance 
Where a parenthesis "(MH)i,· is .used, 
by visual observation of the· sample 
the.soil sample 
recove.:ted. 
was 
Where no·parenthesis "MH" 
from either th~ Atterberg 
is used, the. soil sample 
li:mits or sieve analysis 
wa~ classified 
test results. 
. · . .' : 
.. · 
· .. 
'':. '-~- ~--- ; ' 
->:.1 
,· 
'!' 
',o l 
·.·. 
·.··,·:,· 
i'. 
· .. 
' '~--
,-:,'• I ,'·.f. 
',-·· 
:·.· 
:.· 
' ' 
' 
,.-. 
·'._,,'. i,J-
··. ,. _, 
,,. 
<.' 
··- .· 
.• 
:,1 
,_ ... ' 
·._.-
· .. -
·-·: 
.. ,· 
... 
.,_: 
:- J' 
. '~- ·' 
. . : : ... '~. 
·_,, 
,,•,, 
~- ' . 
· .. ·· -· 
., .. 
. . ' 
·: ·.-, .. ·· 
<'/. 
.-.:- ~-'. 
-;_ 
.• 
... 
)·· :,· 
~--. 
; . 
\,_.. 
~. -. 
_.·-
'.·; .-..' 
'·· .. 
·.: 
... ·.,.' 
•"":'. 
. ·,_e 
WALTER LUM ASSOCIATES IJ . . 3030 WAIALAE AVENUE • HONOLULU, HAI,NAU 96816 o PHONE 737-7931 
Boring Log MAKAKILO CITY BORING NO.-·c·-··--·-1._ __ ------·- Sheet No. of ....;..___, __ 
PROJECT RESERVOIR No. 4 Driller Wl>.l..'TE.I~.: LUM _At,?OC.. Date AUC:.U~T 11 l 18, 1'91_0 
LOCATION __ .:;H:.;;o.::n:.;;o;..::u::l::i:.;u::.:l::.:~:.· z..' .,..;E~w;:..-.::a.z.,....:::O.=a::;ll:..::u:J,:....;H::a:.:w;..;a::.:~::.:· i=--- Field Pariv --- t, u 'LU 1"-1 , \<..b. I<..U 
· t>.ue:."e.R.. ("''-K.!;..P...) 4" Tax Map Key: 9-2-03 Tvpe of BOring -- A.G.E.- · Diem. ____ :,_. ___ _ 
---------=-=-=;:;;;,~;,_:.;:;:;.6..:..,_....:...-=.....::.::;.__------ - I '2.. ~ 0' t: :k 
· HAMMER: Elev; __ _;_.::..,;;;.,:;..,....:;;_. __ Datum-------
.I ...., -o"'*' cD::•II~I ~BI~t ....:.-~~· C..~·=o=~=A.~-:"'::::~_......,._""T"' __ ~ __ ....:_ Weight_..;;....;....,.......;,__....;,___,;;;.........,--... __ _,_ ____ ... 
30 '.' Water Level ~~1•cl'..o 
Drop __ - --_~z-=-· _"7._,-_--~-z..;-::.,,-:o:-_.-=p~. -.:T~H":':IN~-~w~--:..A.:-~.:..,.._~.-~_ -r:"":"':u-=e-=e..:--__ - Time~;..~. .... =_~~.;.;;.;----;;.;;--..;.-·;...· +----t---+----
SAMPLER: ----='2:."...:7:....?:...-_...:'2:.'-' ..;<,;..;_T.;.A.;..N.;.::C~.;.."".;.;R..;;;";....-<i~l".;..~_,,.;.....,.::..:..l"o:.o:.l'ol.;;;-_..;.._ Date e, 1e-1.o 
MH 
. DESCRIPTION 
t 
E..L.E:v. = 113o't *:: o~, 
----~TIFF, MOTT\.'E.D f!>F..OWN, 
· C.L:.o."te.-t ?II.;.T--- · -w;- .. 
... DIS-C.OMPO?E.D. i<:.OCK._ .. ·_· 
ci 
z 
-a 
E 
Jl 
I~A 
-~- .... ~ c 'i§ 
:.;; . 13 ::; 
~ l!c#! "0 ·; 
.!! ~ . .,. 0. ::; 
~4+. .'2.t>" :_1'L 
N (Blows per foot) 
I) 10 20 30 40 
I 
Eo. 
ci. 
E 
~ .. .. 
" ~....: ~ . 8<1 
.,.., 
. "' " . c 0. c"" .. 
:I > 
PENETRATION DATA 
Standard I· 'Z" 0 ~ .. --
Penetration Tell 11-11~ WA.L.i.. · 
' ·_- Tue,E,; =-- ~-- · · · ---
-·- ·--
--······--·· 
',·· 
,:· .. 
;,•,; .. 
MH) 
. -~--.?TIFF ;.MOTTLE.D e;R.OWN1 
.· ... -~CL.A."'/E.1 ___ ?n:r wj)~/>o.C-'C., 
·:--;;- --~-- 1--l---+--+--tr 
.CH 
:::.· 
·-...... · 
.,. _OF DE.C.Qr\PO"JE.O __ P..OC.K, 
-: .-hT IFF, MOTTL.. E-D f>F-OW to.~, 
: •.. C.l.lloo "1 ""'/ DE.c.OM PO')E.P .I'.O.C.K 
:~ .. hTIFF; MO'TTL;.E.D'" e.R.oww; 
:·:-cr..P.."1E.'1. ?lr..r_: __ '!"/ ___ ·:..: · 
. -~ :DE.C.OMPO~E.P . F..OCI(,. :.: 
·· _::~ME..DIUM TO. ?OFT;.:: .. :.:.~·: .. 
. ·' .. : .. MOTTLE-D. B~OWN . 
.. . ·cL:J:>.'fE.."'' '71L.T. 'W/TRfl..CE.i.,: 
• :~OF. LIGHT F..E..D' __ Ci.A'1_:::::: __ :: 
'(DE.GOMP~~E.D -F.,OC.K)• .. ~ 
';'; 
:1 •• /,,'1/ A. ROCK .. :: .. 
·:MoTTL.E.D e>f't..OWN, . _ 
---~ .. ·' CL..O./E."i t, IL.T . ~­
.DE.C.OMI"07E.D ... ~OC.K·. ·. 
, . 
... E.ND .... OF e.oF..JN~ ~ 41.~. 
:.FRDtfl GR/>-.0 ltl& , PLAI-.l_ : 
'' 
' 
' 
~----~- -~- . 
~ ..... 
;_-:- ~· . •·~H 
1~1 
·•. ~' . 
. < 
.. '. -~+/. s:.= sj. 
·;-. 
··:: •. 
.. . ·:". ~ i' . ,' :.. ' . 
... -~· -----~~--·' 
·' 
. . . ' 
.... 
. '··' 
... J •• 
. ~:E'l..EVA.T\01-l_ ·E~TIMf.-11!:::0 -~· . ! I 
~~~~-------~~----~~.---. ~--~~~~~~~~~~~~~~ ..~.~~-----~-~_-._-.. ...:--~._ 
.... 
~ . 
WALTER LUM ASSOCIATES JD 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737·7931 
Boring Log MAKAI<ILO CITY BORING NO. '2. Sheet No. of 
PROJECT RES.ERVOIR NO. 4 Driller \NP\LIE..~ LUM Ah~DC,; Date AU6U~T IB~ 10, I"J10 
, /AMAMOTO LOCATION Honouliuli, Ewa, Oahu, Hawaii Field Party ?UlUKI , K.b.KU 
__ ..;;T;;.;a;.;;x~M:;;a:;;p=K=eJ.y-_:.=.;;..;;9;.J-:..2....;;-:...:0~3~~===-- Type of BorlngAUC:.E.f,., { ~\~e:;~) Diam. ___ 4;_'_' _. _...;____;. 
1205'! >/< 
E.lev. _.-.-.. ,...:.._,...:.._~~--,----- Datum-------HAMMER: 1. C. D"AG 
"* Drill Bit 
Weight __ _;_\4~0----------------~--------~-.------~u~o,~.--~~----~----~----~~---
Drop---3-0_" ________ .......,..._ _____ _,_ Water level t'4I, Lf g 
Tlmt - • 
SAMPLER: __ ........;'2.~·-"-'_A..;.N_D;..A;.;..".;;;.D_..;?..;.P..;L~I-i........;?...:.F_o_o_N ____ ..;... Dato s- 1 '1-·-ro 
DESCRIPTION 
of: 
I ..L 2'· E.LEV:= 1'2.0B t or<·· . 0 a 
. ~ . 
~llrF,l7.0..1\l' ~E.DDI~H j!) 
· ·· 1'7 11.. i"'' '· C.L.A:"I :w/ 
. _ · •• DE.C,OMP'G>?t.P :··~oc.'K;.":."::··: •.. 
' ! .... -
. ~· .. ~. 
' 
.. i ; . 
-. i 
; .· .:·. 
,,,,: 
·: ...... 
'. 
:.:.·. 
: ·.f 
.l 
I 
. I'::. ·.~ : -
, ··. ·. i; 
· .. 
· ... 
LA. VA ROCK. .. ,: ........ ___ _: .. 
t:.ND Of e>OR..INGa e 40.1' 
'* ~L.E.VAiiON . E.?TIMATE.~ 
.F-.OM 6F-APIN6 ft.AN .. 
·-- ·_: -
0 
z 
" Q.
e 
"' 
PENETRATION DATA 
ci 
~ .., ~ E 
·e c:: ·e 13 :; 13 :; ~~ 
.\! .!~ :!' 8"' ~ .:> ~ ~ !i! c::A. A. ... ;:, 
Standard 
~ z Penetration Teat 
~ ~ ·t 
~ ~ N (Biowa per foot) 
> I) 10 20 30 40 
17 
-· 
'2.1 
. '.'' 
... 
l==l==lz=F=!t=====;~ ··?Joj.r' 
,. '. 
'';, 
-·-e· . . ·,' 
. . --~ 
··· ... ·::· . . ·. 
. · .. ' 
f·' ~-
"l 
....... ::·' 
·-_ ... _ •. : 
•••• 
·. -<.:· 
.. 
WALTER LUM . ASSOCIATES I 3030 WAIALAE. AVENUE • HONOLULU, HAWAII 96816 .• PHONE 737-7931 
Boring. Log MAKAKilO CITY BORING NO. ~---~---=~----Sheet Nco. . of 
PROJECT RESERVOIR NO. 4 
LOCA TION_.,...;;H~o::..::n~o:..:ul::::::i:..:u:;:l::..::i:..:,:....:E:.:.w,..:.a;,::,_:.O.;:ah.:.:.....u.:.,_H_aw--a_ii_·_.;....,... 
Drille;\IJAL.iE.~ .LU t-'1. A ~c,oc;;-:··Date-- A.U~U?1 '2.0 ;r~ 1 o~c__-:_-_ 
Fl_eld Perty- ~U!.U 1<. I-
1 
- KA.ICU ;~1.,;.0 \<.. --_-- ----- -~:~~ _·: .. ~::-.-
" 11 G!E."' ( Mo!SII .. E.- ) .. - 2>" - -.. -··. ----· 
Type of Boring ""'""' ' ' \MIN\J1'EMII.l4 Diem. · - - · :: · Tax Map Key: 9-2-03 
--l·nya· '·-f ·--- '* · 
Elev;-·---· <.> - -·Datum ,..,.....-----.......;. 
HAMMER: . 0 ,,. 11 Bit _ . T. C.. ORA. G. ' goL.LE!l.. ~oC...i<.. 
Weight__......:.[."-.:k....::-0::...--tt...;..· -.... :·;.;.---____ ....:..... ___ _._ ___ ....;...._ ----tr:~--.-------r-'----r......._.._.._,....-'--
30 '' . Water _level ;fc;,oc:.e.ti · Drop---~~~~~-------------------~------ Tlme~~~~~----~------~----~~-----
SAMPLER: 7." ?.,.ANDA.~P ?PL:I"T: ?rool-.l Date..:f>:...·..:'l,;;..o....;·'1,;:o_,__....;_....J.,;;,;.__.__..L-,.......-..J----
DESCRIPTION 
_ _:_'):riFF, R.E.Dt'\.,14 e>R..OWN,--
___ C.L.A"1E."1 ?IL.l W/' 
--DE.C.OMPO?E.P·-~ R.OC..I<;.~·.:--
. .: ' 
' • ~ I 
i 
. I 
I 
J 
. I 
•.• . "!<-
. ; . 
.· ~- . 
·, ,''. ,:->": .. '·' 
·.:,:' 
... : ·.·; 
,' .. ; 
-
-
-
-
. ---
-
;-
:. 
~·· . : . 
·; .! 
:-
,-
• i . -~ 
·I 
•• i 
i 
:. i 
I 
·:~- e,L.It\'A.TtOiooi···:I!-~:TIMA.lf.O.:·: -.. 
, .. -rMt·L-61'.6\Dif.l{, P~I>.N .. ~~::· fi 
. f 
. '',. './ 
. '·'···· 
_:'J' 
; . 
I • 
I 
;. 
t 
16 
a. 
E 
Jl 
li 
_1~ 
\\ .fb 
""li go}l 
~ \I 
! ! 
I' 
~ ! 
i i 
; ! 
i i 
,I· 
; I 
i i 
! I 
i"i 
I!-
, I !! 
/'! 
ll 
i I 
I 
! 
! 
I· 
I 
I 
I 
I 
I 
i 
i I 
'I 
!I 
II. 
i i 
,·! 
; I 
~ I 
I' :·I 
II 
I i I, I 
I. 
! 
I 
i 
! 
i 
i' 
ci 
P_ENETRATION DATA 
0 ~- ;,.: .. E .. Standard I r:: ·e 0 .. z :::; 8 v .. Penetration Test .. :,:j ..:u.: ~..; a. ~ .. "0 r:: • .. "! E : :?....,_ :; o"! 7 .. ~ ~· CA. N {Blows per foot) 
Jl iL ~ er .. :::; :I > 0 10 20 30 AO 
_';}·A . .... .I') 
-~:~:: ::--:.= t-+--+--+--1--~ ?Joj::J"'; 
- NOTE : •iTOPPi:.t' ~T::.l' A.~Q 
DRoit L.f.t> f>OR.. ~o:_~ fb.. 
'7.' l>oWA'"f, -- --.-
I . 
.... 
' 
'1, • 
,- ... 
.. ',. 
. - ~ .. 
• 
WALTER LUM ASSOCIATES fl 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 
Boring Log MAKAKILO CITY 
PROJECT RESERVOIR NO •. 4. 
·.?JA BORING NO.··· Sheet No. of ----
Drille;WALTE.-R. l.UM A7?0G. Date AUGU'>T '2.1·'2.4~'21,'10 
LOCATION __ .:.:H~o~n~o:..::u~l:..:i=..:u~l:.:l.!::.. 1..• .-E::;w~a~·.....::::O.:=ah~u~·~H:o;,.::a~w~a~J.==-=· i!::..;....· ____ Field Party·-:? U 1.U Kl, I<..XI<.U , L 0 1<. 
· .. RoTARY (c.ol-lc.oll-E.) . !>" Tax Map Key: . 9~2-03 Type of Boring · · .. · l'l..t& · Diem. __ ...;... __ .;...._~ 
· HAMMER: Elav; I '2. O B' t * . . Datum ____ ....... ___ "--
Drill Bit·. ~01..\..E.R. ~OC..K. { 'T.C.. COR.ING 
Weight ___ ;,.__ ___ ~--------
Drop----~~--~~~~~--~-------------
'2."<,<, • 'l"" 'JiA.NOA.I\.t> <,PL.Ii '7POOI-4 
... " .. - "'I. c.ott.E. 'e>A.I\.1\E.L.. SAMPLER: __ .:..,...:..:.;";__...;'"".;.;.;_....:...;....;.......:..~~--------.....__. 
(MI-\) 
DESCRIPTION 
STIFF.; MOTTI.E.I:) 
. ·- C~A."'''£'1 ·~11..1·:· 
. i 
LA VA, Roc:K.. 
.:7TI FF, DARK GRAY-SROWN 
~ILTY. CLAY W/ ., 
·. DE.COMPOi,E.D R.OC.I(,. .. . . . 
. I 
I 
! 
t. f,TI FF, MOTTL.f.D f>I{OWH, --·· 
. :c.L.A '1 E. '1 ~ II. T Y-~f 
I . . 
-pE.c.OM PO?E.D F..:OCI<.: .. 
iLA VA -·=RoC.lC:~=-·--
; 
STIFF, HOrTLED 5~0WN 
I GLA ''/'f .. 'f 41 LT \1-.1/ . 
DE.C.OMPO.t;.C.D . . R.OC..'K. 
: . ME-DIUM, , ·.:~.::-;::·:· 
... MOTTL.E.D f>~OWN, 
._C.L..A."t~"t "]IL..T WJ . 
__ DE.C.OMPO?E.D R.OC.I( 
!LAVA. Roc iL 
. I 
.. ''?TIFF, MOTTL.E.D E>"oWN, 
C.L.A."'IE."t hiL..T W/ 
DE.GOMPO~E.D R,OGI<... 
LAvA . RDC.K. 
.... ~TIFF, .MOTTL.f.D ~J'OWN, 
· CL.A.iE."1 '?ll.T Wj 
.•.. DE.C.OMP0'1f..D ~oc.K. 
i< 
.. E-L..E.\/A.TIO\-.l . E-i,TIMA.iE.P .···· 
FMt'\ G~ADINC:. PL.AN ; 
I 
ci :§ z 
., ~ 
ii. ~ E 
.X .. ;;: 
Water Laval NOT f.IOTI r.-E-1? 
Time -
-
Dati. 6-.1.1-10 
PENETRATION DATA 
~ 
c ·~ 0 ~ Standard u .. Penetration Test 0 ::; 
" u. ~:i ~..; ! :2 ~~~ 
. ~ ~ :> ~A: CA. N (Blows per foot) s ~ ... ::;) I) 10 20 30 40 
.. ,:. 
' ' : . ~ ··, : 
·• .... 
+' 
·,·; 
•·.' ,• •• ·1 .<. :·.. • .. ,, ·.' .:~~ ' .. • .·' \ .•. ·, •• \ ·, \/' . 
',.,·;.,:' '\• 
· .. :·\ .· :, .·· 
. . 
.. . "~ ,, 
.. • .1'~. 
.... 
·1. .• ,, 
.~~:· .. : . ; 
... 
··;,f ·,. 
.. 
: . ·.~ ' 
~ . ~ 
' :: ·, • • ~ 1 
, .. 
. .'· 
••• 
·. ':! .:,, •' 
• ·.!· 
'i· 
:.-._.·· 
...... 
. . .. 
•" .. 
·.· .. , 
.l'', 
3-470 
. · .. -. 
. ~- . 
. - ·~. ·.' . . · . 
.... ' ·'. 
r'·. 
··,·:.' 
.: .. 
•' ·'.·: .· . . :>· .... ' .. ·· .. · 
~=M)\ I<. A ~t~£L.~C .t.T _'f __ ~ .. -:F.'AL: A;[l.~l~:~ N elGJ(e,OR./100 o•· 
-:Jf$:!::$E:R.VOI R"~.: N C, 4.; ., .... ·· · _-. . • ··. ·. ·;_··-----·c ·:· --- ··- - .:.. . 
··> ·:· .. · 
.·~·, .. . -'TABLE I~~~--:- SUMMARY OF I..ABORATORY TEST RESULTS 
.. , .... 
• 1. • .... \ . 
. .. .' 
BORING NO. __ -_,\_~ 
I:~ 
SAMPLE No· •. "' ., A G 
· DEPTH BELOW SURFACE---__ ~~-~-:.:.~:::::.· · o.o' _;o 1.~'.t --~-- to:o't. .. To ri.i;; '-t ·· -- suR r-Ae.£-. 
-------------'. _ :·--·t-11011\..._ct> .--I.,..\01iL...Gb - -- .. . -----1\~VDISI-\·~----
< ' .. -~-~~...::·_:...:....;. .. 61Z.£>1'-1 "-J . .. 'l?:>l't.-OW N. . . . .... _ eRoWN_ .. , :. 
·•DESCRIPTION . . . ... · . _::··.::~::.:: .. ;;)_:::.-/·_':·~-~~~~~~ ~~;-: ~~AJecr. -~~. .. ·c-LAjej ~IL.J__ 
. 'GRAIN-SIZE ANALYSIS--
. (% Passing) · .
Sieve 
1" 
1/2" 
114 
1110. . (: 
1120 . ': .. 
';.::-. 1140 ... •.. .· ' 
11100 . ' 
. 11200 . ·, .. ' . ;: . '.' 
,. : ," 
'ATTERBERG LU1ITS .... 
I'• • 
Air Dried or Natural ; 
.· _,l.iquid Limit 
· Plastic Limit · 
·. Plasticity Index : 
~J .... ' .. ; . Dila tat1CY . 
·Toughness 
· .. Dry Strength- ..... :..· •. ·.; !,.,·· ... 
"• <: ,) 
UNIFIED SOIL. CLASSIFICATION :: 
APPARENT SPECIFIC GRAVITY. 
EXPANSION AND CBR TESTS 
(Surcharge-Sl P.S.F.) ... 
Molding Moisture, % ·- ·. · · 
Molding Dry Density, P.C.F •. · · .•
Swell upon saturation, % '· ',~ 
CBR at 0.1" Penetration 
' '·-·- : . 
NATURA'L. 
J"Z.. 
44 
Ht\,iUt:::.AL... 
.E?b 
5'2. . 
.:_SLOW· '-A'E;Q · ... 7L-OIIJ 
tf\C..O\Utv'\ ME-.t>tL'I):I\. 
ME<Q!()t'\ \1\t':XltllN\-f.\IC:.f\- ·-----
.. .... , ____ _ 
------· -~---
"·.··----,----
. 7 
!00 
100 
!00 
5\..-I~HI 
10·] 
' MOISTUR~-DENSITY RELATIONS OF SOILS : 
(MSHO T-180-57 Method__;) 
. Dry to Wet or Wet to Dry · 
. · Max. Dry Density (P.C.F.) 
_Optimum Moisture (%) 
., ... 
Date 10- I - o By 
. ,·.' 
"· .-. 
-' 
!.f.': 
•··....--~--
WALTER LUM ASSOCIATES, INC. m 
CIVIl, STRUCTURAL. SOILS ENGINEERS I 
. ··• •' ;,•. .... 
. ' . . . . . . 
'' 
' . ' :.· ~ . ' 
~. -~ ·.:, ' .. 
. ' 
'~. . 
., . ·-· 
o,\,• 
'·. 
·. · .... : 
.. e-
·:: .. _,_ ..... 
,-1: '\ 
. . . ':. . ~ .. ~-
' . .'·).:· <.-
,:··, 
f.· 
. ',. 
,·· ·--.· 
·:1" • '• 
j:· .. 
..... ··-·· .. ···; :_~ .. :_ '. 
,,',, 
,. 
•' 
.; 
. . ' . . . 
,·', ... 
3-470 
'-,,·. {' .•:' 
_.·<;:·. 
. . : ~. . . 
j . 
. ·. '. 
., < ' 
. ~~ . . . . . 
. ~' 
.. ·'.( 
···:·':· .. : .... : ... ',• 
,.· 
, .. · 
.. : 
. • · . < TABLE I_!2_ - SUMMARY OF LABORATORY TEST RESULTS 
-·.'.· ,' 
.. "2 1. ·. '2. 
. : . ' 
'BORING NO 
SAMPLE NO •. 
. DEPTH BELOW SURFACE: . ··o.o' T~ I.S't ?1~&.~' ~~~.,~~.;./c.~--.:-.• ---.-----..... -· 
.. >-; -~Lt~~~~~~t~;-~~!~~~~~:::~~:7'7~- ~itow~-. ~~~~ ~- ~il?·w~t~--
·>:~~·>::::::.~:::.=:::§ VE.-Wl'P'\f'OSett.C7\L.i1. ~L~'" S!L..Ti GL,A''(. . ." __ - ..,..__.,..........,.,._ 
. :. -'';., :, ... · e.oc.-1<.. . , WJ OE:C... t<bc,K. ·. "Aj t7Gv~ 120~ 
DESCRIPTION . :. 
.GRAIN-SIZE ANALYSIS.·; 
,. 
:·. 
:. ,- .. ·_ 
. : ·:; --~ 
(% Passing) 
Sieve 
1" 
1/2" 
1/4 I 
1110. 
·.· . 
/120 
1140'' . ; 11100. :, 
;_,·:, . . ·. 
11200 
Air Dried or Natur.al : < : 
. Liquid Limi-t 
HAiU!SA\.. 
'• · Plastic Limit 
· .. t-112~-EL~JI'=: 
Plasticity Index 
Dilatancy 
·Toughness 
Dry Strength 
·· ... 
.UNIFIED SOIL CLASSIFICATiON. 
APPARENT SPECIFIC GRAVITY 
EXPANSION AND CBR'TESTS 
. ' . ~:· '. 
(Surcharge-51 P.S.F.) 
;··~: '. : '•.'"-
Molding Moisture, % . 
Molding Dry Density, P. C. F.:';' 
Swell upon saturation, % · · · ' ·· 
CBR at 0.1" Penetration 
. . . . 
MOISTURE-DENSITY RELATIONS QF SOILS ~ 
(AASHO T-180-57 Method__) 
golc....l!;:; 
~~ St.-IS:I±J 
),!E.r.:.::£ SL..I6'Hl 
(sM~ 
Dry to .Wet or Wet to Dry 
•· -----
. Max. Dry Density (P • C. F. ) 
· Optimum Moisture (%) 
.· "'• 
REMARKS: 
•'•' ,_ .... ''. 
_( : 
,. .:·\ 
. ·. . : ~ :_; ~ .- ·, ; . •' ( 
; .· 
. . 
·, ~.' . . .' _: -' 
w··:~: Date By , 
,: ' 
.. ·· .. · 
1::1 e:n.! ~ t\ t.. 
10 
?~ 
2'2. 
~i..o\1'-1 
~1:<!2112~ 
t:1 f"..t2l! 2 t:a 
~H 
'r;· .. 
NAiURAL-
~(p 
~? 
32 
::i!.P~ 
l:!lf~l~) t::J 
!::::lE..b\0 1-1\ 
b61::! 
·.: 
----.,.-. . " . 
. WALTER LUM ASSOCIATES, INC. I 
_ .CIVIL, STRUCTURAL, SOILS ENGINEERS g 
.: ... 
·,,•• 
. ·.>: ·,_ .. 
'· .. ', ... ;·.: 
.. 
~ ... -. 
·.···.:.;-_.-'. 
... ••:' 
.... ,._, .. ,, 
. "'< 
. ,. 
... . ;. 
' .... 
''.:. 
. ' 
.. 
.-:-.: :. 
-
... 
·.· .. 
· .. ,• 
' -~ . ' 
... 
·.•· ·-
-:.··._: .. 
t··· ,-
·.·._.: 
·. -~ :· ·. 
. · \:· .... · 
• -~ • ! • 
. . , ... · 
--~ . . : .. ,_ .. 
· .. ' 
12-4.70 
. -. ~ . 
·.·, 
,· 
.... 
··:>·.,90 
80 
.. ·· 
70 
. )( . 60 
t1J 
0 
z 
··5o 
>-~·.· 
0 
1-
en 
<( 
..J 
a. 
40 
30 
20 
10 
:· .. 
··.··:." .. 
.. 
PLASTICITY CHART 
/ "F 
.. 
" 
·. 
.. 
., 
. 
.. 
.. 
CL 
. 
: 
/ v 
/ 
-,. ' ~ 
._,·;_ 
. .... _· . 
.... 
'. 
.. ~ 
· .. "t\' LINE 
.Y v 
/ 
V. 
.. 
.. 
CH I.e, v 
. .. !..-
.. / 
l7 
7 
v 
1-e 
7 o 1-A '2. Sl R~"c..e / • 
MH a ·oH 
Cl-M / ML 
v 1.-A 0 
. ~~-' '.· 
.·.,·.·. 
.. ~-.~- . ', 
·.,_; 
' .. · 
... 
0 
·,_·. 
' ••. ' ' • -~ c ! 
' .. ~ _, ',. ' 
:--·. 
',··.· 
· .. , 
·, 
10 2.0 30 
'.,. 
.,_·. ,. 
' ' . . . 
-- .. :.·· 
·', ·:,· 
·,,' 
_., __ . 
··. 
DATE .. \0· l.-1o 
.,·--
40 
.LIQUID 
' ·, ! :_ ~ · ... 
' .-,: :, '·: . 
50 60 70 
LIMIT 
' /'-
· •. ,' l. 
': ' ; .• ; ' .~ ' :' I 
,-·.''. ,. 
80 90 
.. ,: . 
''·. 
'\-·- > 
'' ... 
··- ... 
·. ;-, ., ... 
. ·.·,.--,· 
. ' · .. 
·-< ':'.'-
. ~ . 
· .. 
-··:.·· 
100 110 120 130 
.. : . 
,.· 
',.· 
'.(; 
' .. -' '." 
. WALTER LUM ASSOCIATES, INC. i 
. CIVI~ STRUCTURAl, SOilS. ENGINEERS ~ 
... ·. ·,• . 
. ··. 
.·; . 
' .. 
/ ' . 
. .., .::: 
····-: r··. . -:.· .. -. 
,:•;'' I •, 
. :t 
.,., . 
'"· ·. 
0 
c( 
·' . 
·caR TEST· 
PROJECT• ----~=~:.~~--Mt\KA'+<n:o-crp{; '?MA\ LA\~--1-\e\gt+f.>oRHOo!:>=:~:~~~:-~- ·- ________ _ 
. _::~:__:_~:.:_:_Rt)eR'fO\ R. NO: 4.:: : .... ~.:~::.~ -· ~.; .... c· ... --~::~=~--==--,:.: 
LOCA ION . OU\.. U ~ ~ OA o··"· u"WA\ I. ·· ·····'·-· .-- _______ ... , T · '-•~---=:~:~~~J10N I L.L, : .. vWA., ..... H 1 .. ''-'"' .•• : .... ------------·-~----
. . . . - . . . . - . . .. 
. SAMPLE NO• ~~--:-·::--'2·-··--suRr-~ce, ... ---:-~:-. ~- --·_:· ___ ·:·· ...... .. ----" 
SAMPLE DESCRI-PTION• :.-=.Ret>D_I~I-:I~t>RP'N~--ClA'i~Y~--~Jt.-T-~-=~~=-==~_::_~:_·;· __ =-~- .. -:,::==:.::-. 
- .· . . 
. .. ~ 
·. •'. 
. ·.· 
·,, . 
. .. -· 
.. 
. ·---·~o . CBR PENET~TION DATA 
•. 
PENETRATION LOAD LOAD 
(INCHES) (LBSJ (PSI) 
. -. 
0. 0.2!$ \00 ~? 
-. 
0.015 0 150 (cO 
' 
0.0 7 s 100 8?; 
0.10 0 '?'ZO to1 
.. '~00 
0.1 2 8 ?10 11.'? 
0.1 s 0 410 l'?b 
~ 
... L---' ~ .. 
0.1 7 8 49? ICJ'Z 
0.2 00 4-90 IC?3 
0.28 0 ;so 183 
0 
.JfJ/)0 
-. 
-. 
v--
~ 0.300 ~OS '2C/2 
/ v C.B R.@ "· lz-'' f'€t-\ 
~ v <>(:;) '' f'EI'IE 'TRiliTIO (07 o. ... 
'.L v 
v .. 
lOO 
so 
0 
0 0.1 0.2 03 
,. '· 
!" 
. : i-
PENETRATION (INCHES) 
TEST RESUL TS• · 
MOLDING MOISTURE, 0/o. · 40·'2. 
· MOLDING DRY DENSITY, P.C.F._.;;;..e>.:....l·f>;;;..·. __ 
CBR@ 0.1 11 PENETRATI.ON \o.l 
DATE !O -~·10 BY c.M. 
-DATE \0·\~·]0 BY P->1 
·. •,• 
I Ill 
~'('RAT! ~~. ~s •1of 
[0 . \C .1 
'I. 
" . .. 0.4 
. ··" 
·•· .. ; 
.. ··. 
,· 
. , .... 
0.5 
o.s8 o (o0S '11~ 
0.400 (00 '7?-::l, 
.__, ... 
'0. 4 50 ~100 '2~0 
o.s 00 800 "2.(C,1 
AGGREGATE Y4'1M1NU5 
HAMMER WEIGHT I 0 \.5~ · 
HAMMER DROP I e> 11 
No. OF BLOWS ?&/~~jBR 
' No. OF LAYERS 0 
'. ,;· 
'' .·" 
WALTER LUM ASSOCIATES, INC., 
CIVIL STRUCTURAL, SOILS ENGINEERS 
--------------~--~----
. ;,' ;'·'·:· 
, ... 
'·· .. :• . 
. ·,J· ·.••·• 
~ .~ ... 
. . 
-<fA ·-~-
. ' 
·,. 
: ·;·,.·· 
·.··._ 
:,., 
.. ,; 
',.· 
·. ;: 
commonly 
~egulat •.. 'lb~ boring logs bidiciite the appro~imate subsurfa~~ soil 
.. :::c-onditions encountered only .at; tJ:te· ~~ill holes where the borings were 
' ' '•'' ' ' ' • '•>, o I, 
··· made at the 'times design•ted on. the logs. and may. not represent conditi~~~· 
.at other locat;1,.ogs or at other dates. Soil conditions and water levels ·>'.: 
.. ;;·_·.·· 
.--:· ·, .. ,·· ... ·, 
: . •,. :~ ' 
. ·.· 
-:·' 
k · .. 
,;I 
'.: .. 
':'· 
.. -
·-may change with the passa'ge of time_ and construction methods or improve-' . 
... :.: ments at· the site.. 
;_ .; ' 
... 
·: . .. ; .. ··,;·· .::_ 
._:. :; :During construction~ should. subsurface. conditions much different fr(Xn. 
I ,' ~ 
.. 
.. ··.:·-..: 
,'. '. 
those in the borings be observed, ~ncountered, or otherwise indicated,. · .... \' 
.: . ~ . 
_j.,. 
. , 
,'·t '\ 
··we should be advised· immediately to. review or reconsider our recommendations 
<in light of the new developmel\ts. 
. . ' . ' . ,. ,•'. 
. ..• 
:-.:.·. Our professional services were performed,· findiug,s obtained apd 
..... 
. .. 
. ,;·.· 
,recommendations prepared in accordance with ge11erally accepted engineering 
,practices • This warranty is in lieu of ail other warranties expressed 
•' ·.· 
' ' ~ .· . 
. . 
-',·· 
,• ~ ·: . 
' . ' . . 
·. • . 
. . ·.· 
:-··. 
I '~ :. • '", 
.;·· 
.... · ... • 
... :,. '·'• .. 
............ 
',:. 
. \ ,·.-. ~ ·> 
. ~ . . 
. ·.·or implhd. 
.. -', ·.·: 
. ' . ,· ~ : 
·-··· 
·,·· 
·:!'.'. 
' . ~-
,. •.'~ ',, ·. I :· 
..... , .. 
··-~.:.', 
,. 
. ;, '4. 
. . . ~ . 
·' (_,. .· 1 ··, .· .:; .. 
I'•· 
·., .. 
,. 
.··,. '' ;,' 
. • <'· ~; •·. ·, i: 
7' 
., . 
·;.:· 
·-;.·. 
,_, . 
··t_:: ~- . 
. :.:. 
.·· .. • 
:,.,·.· 
.. ~ .,' .. ·. 
',,· o;•' 
.. 
. ·.·· 
• "l,. 
·;t_ 
- ·' .,· 
·.· :-
.. · ...... 
>. :-.:, 
WALTER LUM ASSOCIATES, INC. 
CIVIl, STRUCTURAL, SOILS ENGINEERS 
ll a a O (. ())-/. WALTER LUM 
I 1.:,1 I I EDWARD WATANABE EZRA KOIKE WALLACE WAKAHIRO 3030 WAIALAE AVI., HONOLULU, HAWAII 96816 • TEL:. 737·7931 
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Pacific Trade Center, Suite 
190 SouthK.ing Street 
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Gentlemen: 
600 
Subject: Addendum No. 1 
Makakilo City Reservoir No. 4 
Honouliuli., Ewa, Oahu, Hawaii 
March 7, 1974 
A soil exploratiol) report was made for a proposed 1.0 M.G. Makakilo 
City Reservoir No. 4, October 8, 1973. The proposed reservoir has 
si.rice been changed to. a 2.0 M.G. reservoir. The structure has been 
changed from a 100-ft diameter by 20-ft high tank to a 115-ft diameter 
by 30-ft high tank. The design elevation of the tank bottom bas been 
lowered from elevation 1,210 ft to 1,200 ft. 
The tank has been moved from the western portion of the ridge·and will 
be centrally located on the ridge in an excavation. 
Portions of the. footing excavations may be in decomposed rock or rock. 
Other sections may be in silty clay soils. 
Where the bottoms of footing excavations are in silty clay soils, the 
low:er 2/3 of the. perimeter footings should extend down to decomposed 
rock. or rock. ot to abotJ,t a ft:: bel,.ow the bottom of the tank. 
Bearing values of about 3000 p.s.£. may be considered for footings 
resting on stiff natural ground or on compacted select backfill. 
It is assumed that the bottoms of the perimeter wall footing and interior 
column footing excavations would be probed for soft spots or voids and 
that adjustments w:ould be made in the field as they are encountered. 
.. -... ~ 
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Allowances should be provided in the contract for additio11al borings or 
probings to be done after the site is excavated if soft spots, voids, clay 
soils or other unexpected conditions are encountered or suspected. 
Th.e Limitati.ons regarding our soil engineering services are attached. 
Respectfuliy submitted, 
WALTER LUM ASSOCIATES, INC. 
EK::ins 
cc: Finance Realty Company, Ltd. 
